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[Name of Document] Specifications 

[Title of Invention] Functional Micropile and the Producing Method thereof 
[Scope of Claims] 

[Claim 1] A functional micropile with the feature of having a pile on a base and 
characterized in that the pile has a square or circular cross-section with one side or the 
diameter being 0.1 - 100 ^m, and the structure of a 0.5 - 500 \im long square 
pillar-shaped or circular pillar-shaped. 

[Claim 2] A functional micropile with the feature of having a pile on the base 

and characterized further in the pile has a rectangular or elliptical cross-section with one 
short side or the shortest diameter being 0.1 - lOO^m, and the structure of 0.5 - SOO^im 
long rectangular pillar-shaped or elliptical pillar-shaped . 

[Claim 3] A functional micropile according to claim lor claim 2 and 

characterized further in that the main ingredient of the square or circular pillar-shaped 
pile is sugars that dissolves and disappears in the human body. 

[Claim 4] A functional micropile according to claims 1-3 and characterized 

further in that functional substances are inserted only in the stratum corneum by 
bringing said micropile, which includes and/or contains said functional substances, in 
contact with the skin and creating a pathway that reaches within the skin's stratum 
corneum. 

[Claim 5] A functional micropile according to claims 2 - 4 and characterized 

further in that the micropile can control the direction in which it breaks, by making the 
cross-sectional shape either rectangular or elliptical. 

[Claim 6] A functional micropile according to claim 1-5 and characterized 

further in that the micropile has a constricted area created in the middle of the micropile, 
where breakage can easily occur at the area, so that only the tip of said micropile 
remains in the skin's stratum corneum. 

[Claim 7] A functional micropile according to claims 1 - 5 and characterized 

further in that the pile has a step portion created between the thin upper portion and the 
thick lower portion of the pile, and each pile is easy to break at the step portion and only 
the upper portion of the pile remains in the skin's stratum corneum. 
[Claim 8] A functional micropile according to claims 1-7 and characterized 
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further in that the tip of the micropile is in a knife-shape, so that it may easily be 
inserted within the skin's stratum comeum. 

[Claim 9] A functional micropile according to claims 1 - 8 and characterized 
further in that the micropile has a micro container filled with functional substance that is 
placed within the micropile. 

[Claim 10] A functional micropile according to claim 9 and characterized further 
in that the tip of the micropile has a barbed part having a micro container, and the 
micropile will break off easily at the barbed part when pulling out after contact with the 
skin due to it's shape so that only the micro container remains within the skin's stratum 
corneum. 

[Claim 11] A functional micropile according to claims 1 - 8 and characterized 
further in that the micropile has a structure with a hollow capillary portion along the 
central axis, where it is possible to place functional substances within said hollow 
portion. 

[Claim 12] A functional multi-micropile according to claims 1 - 11 and 
characterized further in that the residual amount of said functional substance within the 
skin's stratum corneum can be controlled by placing a plurality of said functional 
micropile on the base. 

[Claim 13] A functional micropile according to claims 1 - 12 and characterized 
further in that the micropile has a structure of a pillar-shaped antireflective platform that 
is larger than the bottom area of said micropile in order to prevent excessive exposure of 
the bottom of said micropile caused by reflective light from the base surface during the 
X-ray exposure for the micro fabrication of said micropile. 

[Claim 14] The method of producing the functional micropile described in claims 
1-13 with the feature of the comprising; 

(a) an X-ray lithography process in which the micropile pattern is created by irradiating 
an X-ray photopolymer using synchrotron X-ray radiation, 

(b) a mold fabrication process which creates a mold for the micropile by electrotype 
processing the reverse form of said micropile pattern, 

(c) an injection molding process in which the functional micropile is created by 
injection molding materials that contain functional substances using said micropile 
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mold, and 

(d) an outer package assembly process that accompanies the commercialization of said 
functional micropile. 

[Claim 15] The functional micropile production method according to claim 14 and 
characterized further in that the X-ray photopolymer is a polymer that contains 
polymethyl methacrylate, PMMA. 
[Detailed Description of the Invention] 
[0001] 

[Relevant Technical Field to the Invention] 

The present invention relates to a functional micropile, which is a tool to safely 
and effectively modify or give a functional effect to the skin's surface and/or the skin's 
stratum corneum. The present invention further relates to the method of producing the 
functional micropile. 
[0002] 

[Conventional Technology] 

Conventionally, to modify or to give a functional effect to the body's surface, 
such as the skin or mucous membrane, liquid substance or cosmetic powders are 
commonly spread to the area. The portion where someone can spread them was 
limited to the surface of the human bodies, the function could be lost due to perspiration, 
washing, unintentional contact with foreign materials, weather conditions and so on. 
Thus, daily functional recovery procedures were necessary. In addition, the materials 
were pasted by hand, the recoverability of these function were limited. It can be 
understood that functional recovery procedures were inferior in convenience, safety and 
effectiveness. Furthermore, as liquid solutions that were meant to penetrate deep into 
the skin relied on penetration phenomena such as diffusion, it can be said that it was 
difficult to accurately control the depth of penetration. 
[0003] 

[Problem to be Solved by the Invention] 

The abovementioned convenience, safety and effectiveness in functional 
recovery procedures are major problems. For instance, on a daily basis, there is also 
the amount of time and effort spent in applying the function to the skin, as well as the 
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extreme difficulty of handling the cornification of the stratum comeum. There are 
various methods being put forward in attempting to eliminate the cornified portion of 
the skin in both chemical and nutritional ways, but the cornification itself is a 
presentation of a complicated biological phenomenon, as well as being a problem 
involved with the aging process, making it a permanent issue for all times. 
[0004] 

[Means for solving the problem] 

The purpose of the present patent is to either chemically improve, or physically 
cover the cornified portion of the skin, in order that it may not be visibly perceived. 
Therefore, as a result of dedicated research and development by these inventors, a 
minute micropile was invented, and by using this, it was possible to conveniently, safely 
and effectively modify and/or give a functional effect to the surface layer of the skin 
and7or the skin's stratum corneum, with no pain. In addition, an effective production 
method for this functional micropile was also invented. Thus, functional micropiles 
can be industrially manufactured. 
[0005] 

As for the procedures to execute these functions on the skin using the micropile, 
by lightly pressing one or more micro-sized or nano-sized minute functional piles that 
are laced with functional substances such as cosmetic powders, it is possible to 
painlessly cause the functional substance to remain only within the skin's stratum 
corneum, and cause it to remain in a stable condition during the exchange of the dead 
skin cells in the skin's renewal process, in other words, from a week to ten days. It is 
unnecessary to repeatedly execute these functions on the skin on a daily basis, providing 
convenience to everyday life. Next, by using sugars as the material of the micropile, 
even if the micropile were to remain within the stratum corneum, or within blood 
vessels if it is accidentally inserted too far, the micropile sugars would immediately 
dissolve, which makes it very safe. Furthermore, by making diverse designs of the 
micropile structure, it is thoroughly possible to intentionally cause it to remain within 
the skin's stratum corneum with no pain, and by making it a multiple micropile 
structures, it is possible to control the residual amount of the functional substance even 
after just one contact with the skin, thereby significantly increasing the effectiveness. 
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[0006] 

The process technology to conduct um-size or even smaller high-precision 
processing in the field of micro machines has already been established. .. The present 
invention applies such a technology to make a nm - urn sized tool for cutaneous 
insertion. Thus, we could attain basic physical mechanisms, such as cutting, interleaving, 
penetrating and maintaining, easily act on the skin's stratum corneum in a 
high-precision manner. Notably, with the present invention, the micro fabrication 
technology disclosed in patent application publication number 2000-347103 (name of 
invention: "Material processing method and device using X-rays») is further developed, 
making even nm-size high-precision processing easy by applying ultra-short wavelength 
X-rays produced by the synchrotron. 
[0007] 

Therefore, when summarizing the present invention, its main purport are as 

follows: 

(1) A functional micropile with the feature of having a pile on a base and 
characterized in the pile has a square or circular cross-section with one side or the 
diameter being 0.1 - lOOum, and the structure of a 0.5 - 500 urn long square 
pillar-shaped or circular pillar-shaped,foundatio; 

(2) A functional micropile with the feature of having a pile on the base and 
characterized further in the pile has a rectangular or elliptical cross-section with one 
short side or the shortest diameter being 0.1 - lOOpm, and the structure of 0.5 - 500um 
long rectangular pillar-shaped or elliptical pillar-shaped ; 

(3) A functional micropile according to (1) or (2) and characterized further in that 
the main ingredient of the square or circular pillar-shaped pile is sugars that dissolves 
and disappears in the human body; 

(4) A functional micropile according to (1) - (3) and characterized further in that 
functional substances are inserted only in the stratum corneum by bringing said 
micropile, which includes and/or contains said functional substances, in contact with the 
skin and creating a pathway that reaches within the skin's stratum corneum; 

(5 ) A functional micropile according to (2) - (4) and characterized further in that 
the micropile can control the direction in which it breaks, by making the cross-sectional 
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shape either rectangular or elliptical; 

(6) A functional raicropile according to (1) - (5) and characterized further in that 
the micropile has a constricted area created in the middle of the micropile, where 
breakage can easily occur at the area, so that only the tip of said micropile remains in 
the skin's stratum corneum; 

(7) A functional micropile according to (1) - (5) and characterized further in that 
the pile has a step portion created between the thin upper portion and the thick lower 
portion of the pile, and each pile is easy to break at the step portion and only the upper 
portion of the pile remains in the skin's stratum corneum; 

(8) A functional micropile according to (1) - (7) and characterized further in that 
the tip of the micropile is in a knife-shape, so that it may easily be inserted within the 
skin's stratum corneum; 

(9) A functional micropile according to (1) - (8) and characterized further in that 
the micropile has a micro container filled with functional substance that is placed within 
the micropile; 

(10) A functional micropile according to (9) and characterized further in that the tip 
of the micropile has a barbed part having a micro container, and the micropile will break 
off easily at the barbed part when pulling out after contact with the skin due to it's shape 
so that only the micro container remains within the skin's stratum corneum; 

(11) A functional micropile according to (1) - (8) and characterized further in that 
the micropile has a structure with a hollow capillary portion along the central axis, 
where it is possible to place functional substances within said hollow portion; 

(12) A functional multi-micropile according to (1) - (11) and characterized further 
in that the residual amount of said functional substance within the skin's stratum 
corneum can be controlled by placing a plurality of said functional micropile on the 
base; 

(13) A functional micropile according to (1) - (12) and characterized further in that 
the micropile has a structure of a pillar-shaped antireflective platform that is larger than 
the bottom area of said micropile in order to prevent excessive exposure of the bottom 
of said micropile caused by reflective light from the base surface during the X-ray 
exposure for the micro fabrication of said micropile; and 
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(14) The method of producing the functional micropile described in (1) - (13) with 
the feature of the comprising; 

(a) an X-tay Urography process in which the micropile patten, is created by irradiating 
an X-tay photopolymer using synchrotron X-ray radiation, 

(b) a mow fabrication process which create a moid for the micropile by electrotype 
processing the reverse form of said micropile pattern, 

(0 an injection molding process in which the functional micropile is created by 
tnjeetion molding materials that con* functions! substances using said mieropile 
mold, and 

(d) an outer package assembly process tha, accompanies the conunercialization of said 

functional micropile. 

[0008] 

[The Embodiment of the Invention] ' 

The following are descriptions of the embodiments for the functional micropile 
of the presen, invention, bu, the present invention is „ 0 , limited by the foUowing 
embodiments. b 
[0009] 

The following function* micropile provides high-precision technology tha, can 
tnjec, functional cosmetic powders jus, in the skin's sttatun, comeum. In order ,o 
prov.de sufficien, functional substances, a base with a plundit, of micropiles m used 
For msuutce, if is preferabfe ,„ bring the prescribed function in the skin's sttamm 
cotneom by lightly damping a 1cm square base covered with over 10 thousand 
ftmcoonal micropiles on the skin, in order ,o injee, me functional substance mixed info 
the micropile. 

The shapes of individual micropiles are not particularly specified, but it is 
preferable that they are shapes such as square columns, rectangular columns, circular 
columns, elliptical columns and conical forms of these. 
[0010] 

Although not particularly specified, when carrying out the procedure to execute 
the amended functions, it is preferable that the functional substance is added only to the 
tip of the micropile. 
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[0011] 

Additionally, although not particularly specified, a structure where a 
multifunctional micropile is placed on simple tape is provided as a different example. It 
is preferable to conduct the procedure to execute the intended functions by applying the 
functional micropile so that it is facing the direction where it will be in contact with the 

skin. 
[0012] 

The materials used for the functional micropile and the microcontainer in the 
present invention are not particularly specified, but it is preferable to use sugars that 
have already been put to practical use, such as maltose, as the main ingredient. 
[0013] 

Although not particularly specified, it is preferable if the surface of the sugar 
functional micropile used in the present invention is water repellant to avoid moisture 
penetration, and to prevent weakening due to humidity in the atmosphere. 
[0014] 

Although not particularly specified, it is preferable if the functional substance 
mixed into the functional micropile used in the present invention is a water-soluble 
cosmetic powder, and it is preferred if already-enforced functional cosmetic powder, 
such as barium sulfate used in medical applications, is utilized. 
[0015] 

Although not particularly specified, it is preferable that the subject of use for 
the functional micropile used in the present invention be surface areas that are exposed, 
such as the face, hands and feet. 
[0016] 

Although not particularly specified, it is preferable if the base for the functional 
micropile used in the present invention is an X-ray photopolymer, more specifically an 
X-ray photopolymer that contains PMMA (polymethyl methacrylate), and is a material 
that can resist physical and chemical burdens, such as X-rays and heat, during the 
production process. Additionally, although not particularly specified, it is preferable if 
the support material for the whole base of the functional micropile is an adhesive tape, 
such as an adhesive bandage or medical tape. 
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[0017] 

As for the production method of the functional micropile in The present 
invention, first the master pattern is created by using synchrotron X-ray radiation 
through a mask with a specific pattern to irradiate an X-ray photopolymer base that 
contains PMMA, which is then developed to eliminate the irradiated part. Next, a mold 
that is the reverse form of the master pattern is created using a process such as 
electrotyping. Then, a product, or functional micropile, which is the reverse pattern of 
the mold, or the same pattern as the master pattern, is injection molded. As for injection 
molding, a sugar mixed with the functional substance is used as the molding material. 
[0018] 

Therefore, this is the production method for functional micropile with the 
feature of the production process comprising; 

(a) an X-ray lithography process in which the micropile pattern is created by irradiating 
an X-ray photopolymer using synchrotron X-ray radiation, 

(b) a mold fabrication process which creates a mold for the micropile by electrotype 
processing the reverse form of the micropile pattern, 

(c) an injection molding process in which the functional micropile is created by 
injection molding materials that contain functional substances using the micropile mold, 

(d) and an outer package assembly process that accompanies the commercialization of 
the functional micropile. 

[0019] 

[Examples] 

The following are detailed explanations of The present invention based on 
examples. However, the present invention is not limited in any way by the following 
examples. 
[0020] 
Example 1 

The multifunctional micropile in the present invention is used to cover an 
undesirably colored part or discolored part of the face. This can be accomplished by 
creating a functional micropile according to the production method of the present 
invention, mixed with a functional cosmetic powder of a similar color to the test 
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subject's skin. When the area to be treated is relatively large, a plurality of the 
micropiles can attain easily the purpose. Since the standard' thickness of the skin's 
stratum corneum is over lOOum and under 300|im, the appropriate height of 
microneedles is from 50um to 70um, and the microneedles the tip of which is less than 
5um can be used without any pain. 

Therefore, 10 thousand numbers of piles, with 60um long, lOum diameter 
circular pillar form, made of maltose, mixed with 20% by weight of a functional 
cosmetic powder of a similar color to the test subject's skin, were created according to 
this production method, on a 1cm square base made of PMMA materials. This was 
lightly applied to the test subject's facial bruise, tapped by hand about ten times, and the 
base was then removed from the facial bruise. As a result, a 1cm square portion of the 
bruise visibly disappeared with ease. The test subject commented "there was absolutely 
no pain during the implementation of the above procedure." 
[0021] 
Example 2 

Recently, there is a problem in misidentifying new born babies at large 
hospitals. The misidentifying of newborns can especially bring about a serious tragedy. 
It is thought that some kind of marker on the body's surface would easily prevent such 
an accident. Commonly, attached markers such as ribbons, pen-marks and labels are 
used, but these are also frequently lost due to the activities of the patients themselves. If 
a marker could be implanted in the skin's stratum corneum, the display could be safely 
retained, despite any kind of action by the patient. For such prevention of a patient 
misidentifying, a multi-functional micropile with the capability to display notations is 
highly effective. 

Therefore, 2500 numbers of piles with 70um long, 20um diameter circular 
pillar form, made by maltose, mixed with 15 % by weight of red food coloring, were 
created according to the above mentioned production method, on a 0.5cm square base 
made of PMMA materials. This was lightly applied to the test subject newborn's plantar 
arch, tapped by hand about ten times, and the base was then removed from the plantar 
arch. As a result, a 0.5cm square red colored portion was easily applied. The test subject 
newborn was in a state of deep sleep during the implementation of the above procedure. 
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In addition, the red colored portion completely disappeared after approximately two 

months. 

[0022] 

Example 3 

The entertainment industry is a field that shows drastic improvements and 
modifications, wherein theatrical makeup is constantly progressing, and there is high 
demand for reproducibility in makeup techniques. The present invention can provide 
easy, reproducible and fast makeup methods. If used in conjunction with the 
conventional surface application method, new methods of expression can be provided, 
supporting the creation of a new entertainment culture. 

Therefore, 3000 numbers of piles, with 60jim long, IS^m diameter circular 
pillar form, made of maltose, mixed with 10% by weight of india ink, were created 
according to the above mentioned production method, on a 0.3cm diameter circular base 
made of PMMA materials. This was lightly applied to the back of the hand of the test 
subject, tapped by hand about ten times, and the base was then removed from the back 
of the hand. As a result, a 0.3cm diameter circular beauty spot was easily created. The 
test subject commented that "there was absolutely no pain during the implementation of 
the above procedure." In addition, the abovementioned beauty spot completely 
disappeared after approximately three months. 
[0023] 

Experiment 4 

Generally, applied cosmetic powders are used on the face as sun block, but 
these often lose their effectiveness, as they are easily removed through things such as 
sweating and contact with foreign objects. If the multifunctional micropile in the present 
invention could be used to implant sun block, even shallowly, in the face or body, its 
benefits could be reliably sustained for a few days, making it far more effective than the 
conventionally applied product. 

Therefore, 5000 numbers of piles, with 70^im long, lO^m diameter circular 
pillar form, made of maltose, mixed with 1% by weight of parsol MCX, an organic UV 
shield, were created according to the above mentioned production method, on a 1cm 
diameter circular base made of PMMA materials. This was lightly applied to the back of 
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the hand of the test subject, tapped by hand about ten times, and the base was then 
removed from the back of the hand. For the next month, the test subject exposed the 
back of the hand to direct outdoor sunlight, and the extent of sunburn was examined. As 
a result, it was found that a 1cm diameter circular portion was not as sunburned as the 
surrounding parts. The test subject commented that "there was absolutely no pain during 
the implementation of the above procedure, and there was no pain from sunburn on the 
implemented part." In addition, the abovementioned sun block effect disappeared after 
approximately two and a half months. 
[0024] 

[Effect of the Invention] 

According to the present invention, by using a minute functional micropile 
mixed with functional cosmetic powders such as artificial colorings, or functional 
liquids such as UV absorbers, this functional substance can be inserted into the skin's 
stratum corneum by leaving the tip or a part of the micropile within the skin. Because 
the material of remaining micropile is sugars, it is harmless to the body. Additionally, 
the function within the skin's stratum corneum can be maintained from a few days to a 
few months. Furthermore, It is thoroughly possible to painlessly, safely, effectively and 
easily insert the functional substance. 
[Brief Description of the Drawings] 
[Figure 1] 

A schematic view that indicates one example of the functional micropile for the 
individual pile in claim 1 of the present invention 
[Figure 2] 

A schematic view that indicates one example of the functional micropile that 
has the constriction in claim 6 of the present invention 
[Figure 3] 

A schematic view that indicates one example of the functional micropile that 
has the step in claim 7 of the present invention 
[Figure 4] 

A schematic view that indicates one example of the functional micropile with 
the asymmetrical cross-section in claim 2 of the present invention 



Syutsusyou Toku 2005-3013142 



[Figure 5] 

A schematic view that indicates one example of the functional micropile with 
the micro container in claim 9 of the present invention 
[Figure 6] 

A schematic view that indicates one example of the micropile with the hollow 
capillary section in claim 11 of the present invention 
[Figure 7] 

A schematic view that indicates one example of the functional multi-micropile 
in claim 12 of the present invention 
[Figure 8] 

A schematic view that indicates one example of the micropile with the 
antireflective platform in claim 13 of the present invention 
[Explanation of the Element Numerals] 

1 Individual functional micropile 

2 Base 

3 Step portion 

4 Constricted part 

5 Micro container part 

6 Capillary part 

7 X-ray antireflective platform 
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[Fig- 2] 



[Fig. 3] 



[Fig. 4] 
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[Name of Document] Abstract 

[Abstract] 

[Problem] 

To propose functional micropile and the producing method thereof, to either 
chemically improve, or physically cover the cornified portion of the skin, in order that it 
may not be visibly perceived, and to attain functional effect, e.g., giving color, making 
more beautiful and preventing ultra violet light, to the surface layer of the skin and/or 
the skin's stratum corneum more conveniently, safely and effectively modify without 
pain 

[Solving Means] 

The functional micropile and the producing method thereof wherein, a main 
ingredient of a pillar-shaped pile is sugars that dissolves and disappears in the human 
body, containing or having functional substances, and by attaching it with human skin, it 
makes the route to skin's stratum corneum and able to limitedly insert the main 
ingredient conveniently, safely and effectively, with no pain. 
[Selected Figure] Fig. 1 



Syutsusyou Toku 2005-3013142 



7Mwgan2002-087187 Page: 1/E 

Certified and Added Information 

Application Number 
Received Number: 
Name of Document 
Officer 

Date of Writing 

I < Certified and Added Infbrmation> 

j 

[Applicant of Patent Application] Applicant 

j [Serial Number] 501206493 

j [Address] ,436, Sasaya-Cho, Nakagyo-ku, Kyoto-shi, 

\ 

j Kyoto-Fu 

\ [Name] Nano Device and System Research Inc. 

I 

i 

I 

5 



0 ^ 



• MAR 2 3 2005 J 

k & 



Tokugan2002-0811$l 
20200330155 
Patent Application 
Yuki Miura, 8656 
June 26, 2002 



Syutsusyou Toku 2005-3013142 



o~ 



Information of the History of Applicant 



Serial Number [501206493] 

1. Changed Date May 7, 2001 
[Reason] New Registration 

Address 436, Sasaya-Cho, Nakagyo-ku, Kyoto-shi, 

Kyoto-Fu 

Name Nano Device and System Research Inc. 

2. Changed Date April 25, 2002 
[Reason] Change Address 

Address 436, Sasaya-Cho, Nakagyo-ku, Kyotoshi, 

*Kyoto-Fu 

Name Nano Device and System Research Inc. 

3. Changed Date August 24, 2004 
[Reason] Change Address 

Address 9, 608, Higashi Komichi-Cho, Chimokyo-ku, 

Kyotoshi, Kyoto-Fu 
Name Nano Device and System Research Inc. 



Number for Certification Syutsusyou Toku 2005-3013142 



a $ m # it jt 

JAPAN PATENT OFFICE 



.This is to certify that the annexed is a true copy of the following application as filed 
th this Office. 

I P m t f J? 0 2 0 0 2 ^ 2 n 1 8 B 

pate of Application: 

W , S . f „ ? #11 2002-087187 
lication Number: 



,'|?T. 10/C] : [JP2002-087187] 

3 1 A 



•vi#iblicant(s): 

• -'-Ay 

II 

. ••■ '-A - 

•. ' ■ ® 

- ■ ■ 

■ i| 

;■. i 

•\ 1 : '' "•'..-■{■mi 




miiF*-^ mfiF«F 2 0 0 5 - 3 0 l 3 l 



mm] 

Mr**] 
[•ft*] 



YT2002-001 
¥$14^ 2^180 

15 

\m%±^mmM 2 0 1= 8 

075-213-8380 
Hfflft 1 

mm 1 

1 



miE#2 005-3013142 



mm* 

[ISM 1 1 -fflXiiiSS** 0 . 1-10 0,* m(D]E1jMXl±Rfc<D Sffffi 

[ftM2] -MiSXMit^O. 1 ~ 1 0 0 ? mOft^Xttt»R» 
©Wfffi3^Kt?* «K 0 . 5- 5 0 0 /i mO^^m XttfltR&flWVM 

* 3 «« &5e L T If At * - , * t * 1 ~ 3 IBmo^f ^ 
M5] ft^X»i»R^»fli^^taifc^J: 0, ^ftL^^rS] 
M6] ^v^^n^M;V' : t J F B m^<0 ? tL^^^lt> gE<£F*iSBfcfc 

[|||7] in^ * n/^ ;n*> racl^ig|S;^ ;Vfc*v>Tg&^V fr 

& rjb f«3 Km t & r t % zmtttz it#£ 1 ~ 5 fE«0«t gtt7 4 * n j U 

fro 

#5 Jf A $ £ i: , £ #m 1 1 4 1 - 7 f gftOftf m v 4tu/U 

fro 



&fiE# 2005-3013142 



[11**1 1] * n^M ^O^klllilcj&oT** fcf? >J 

** 1 - 8 Sf(0fitt-7 -< * n /nM ;i/ 0 

[f»**l 2] tt»2f:©»affitt-7>f ^n/<>f^S:««±HBB«t&ifc 

ZftWit t*»** 1~11 E«©«IBtt^^^vf * n^?>f ;i/ c 

[111**1 3] »v>f ^ny<>f^*ftjBHniIt*l»OXWI*H^v»r, 

m** 1 4 ] it** i~i3 Ei&?)«t£w * d/nm ^o»iiie*« 

4 

- > £ %fc t * X jft ' J 7 ^ 7 7 4 - Iff , 

( b ) 4 ? n 'U - > WfciJIlX LW^n/q 

(d) ^atittv^f ^n/^;K7)M n a n <b^t^^»3z:X^ 

TO15] SEXiUflgjtttWIS^'^f-^^^^V^-h (PMMA 



tUIE#2 005-3013142 



[0 0 0 1 ] 
[0 0 0 2 ] 

[ft*oftffi] 

mm:&z*mmmmt%z\t\±mmxh'Dtztmz-z>o 

[0 0 0 3] 

^mz^^mn^t^^t^m^ijm^x^xm^htix^^^ 

[0 0 0 4] 

mm^mm^tzM^m 



tiiiE#2 005-3013142 



0 

[0 0 0 5] 

g < # uttt * i k <t o xmmm*&*m nm wmixmrnvtmrxm 

&jnftmftKMMLxmmtt.mTxm 
\zxt), -&<D&Mmmxi>i&m&®n<7)m%mzmmt&c\ki!)^mx\ *n 

[0 0 0 6] 

fc^f&WTNi, M 2000-34710 3 : TXia^fflv^ 



ffi!E# 2005-3013142 



[0 0 0 7] 

( i ) -mjumm'o . 1 - 1 o o ^ m^iE^mximMmmmtx^ o , 

S$^ ? 0. 5 - 5 0 0 // m<OjE#ft#U XtiRtttfctfV'W ;i>£&K±£gl: 
( 2 ) -M2XliMiiW0 . 1-100// m^ft^Xliflin^llflS^-C 

(3) ^i&.frmtttf&.fcftK&^xmm. 4 *^rtt^ xhr 

tttt0V<>f/i>TNfe*£fc, £#mt1-&±E (1) Xli (2) <7)«14v 

it&ztizx. ^mnm^zmmt^m^^mnxmrn^mnm 
izmfeLxnxtzzt, *&mttz>±.ti (i) ~ (3) (omm^j 

it#-c#&±iB (2) - (4) <ommy4 9u/Ufr. &mz, 
(6) tusu )v*mmz<iftiu*mf, <&tLmzts\*xmgi&titix 
n ? u>u fr%ifc&<Dktf&mftnmn\zmii>z> - z^wtttz 

±E (1) - (5) oaUtt^ ^n/<>f;K afctffc, 

*#8te1-*±fE (1) - (5) <aatmW*n^M;K 
=M#«i1-S±fE (1) - (7) «vOo;<|;k & 



tblE# 2005-3013142 



£*;Tf*-^ *!fc»fc1-*±J£ (1) ^ (8) «14-7^n/M 
(l0 ) v>f *n/^;vft»£fcCO^«B*K»t, £C * 

sts-t, £#Hcti-£±fa (9) »««tt^on^^ 

(8) <7)«t4v-f ^o/^;k 

*±flB (1) ~ (ID Ofctttt^^On^/u, MC> 

(13) v>f ^n/NM;v^MinXi-^l^<7)XIIS*C^^^, IW^S 

ifc, *#»j:t*±iB (i) - (12) 0*ttttvonv<>fjK 

(14) ±E (1) - (13) ©ttfttt^'f^oA^/UCWtca^ 

(a) X««*tt»*t'»^D bn>ttWX**l»LT^*n/<>f * 

( c ) ^ n>w ^mmm^m^mmjM^Mum^^Lxmm 

*> & * - ^ > £#m 1 1 £ tttltt^ >f * n / < >r ;wo« 
(15) XllWfll^'J^W^'JV-t- (PMMA) ^trtit 



tBIE#2 005-3013142 



[0 0 0 8] 
[0 0 0 9] 

Onrc-f Ltffflf^o ttx-tf, 1 c m]E*^0*K±»c 1 

[0 0 10] 
[0 0 11] 

[0 0 12] 

[0 0 13] 



ailE#2 005-3013142 



[0 0 14] 

10 0 15] 
[0 0 16] 

«r^trX«lS*tt«JII8* , Sf4L<, JUa&IfSfcfctf* XH, HMfOfcS 
[0 0 17] 

>*n hn>ifc#X&«\ PMMA*^tfXiBUfctttltlSafe«^#je^<^-> 
*to-7^^«:lUIML^ S*t & - t i o TlfflatW * fife* L Tvt. 

%> o 

[0 0 18] 

( a ) X«U63fctt«ll»;y ^obn >JMtX*ft*HB#fr LTv^ * o/^ ;w 



tbE# 2005-3013142 



[0 0 19] 

vmm\ 

%Vm Kfa GS£ $ ft & O T* ti & ^ 0 
[0 0 2 0] 

f&14v 4 9ujU )V **%W<DM&*mz X 0 ffeKI" £ i t \z I o T g ft 

0 0/iJy.±3 0 0 < tv>&TX$>2><?>X\ «v>f^o;^;K^|ig|i5 o 

o -tL?:Mf«7fasi:g<if L^T£l#iT\ g<#>#>fc l O0g 

[0 0 2 1 ] 

H»!l2 



ii}|E#2 005-3013142 



ZZ\X\ -SO. 5 cmEg^©iE*»afeK*PMMA#Ri: U *-w&«±£ 
, ilCS** 2 O^ra, g$#7 0 pi mWR»v;v h -^jR/<>f ;i/ 1 5 

M:%7i£-L£*><7» £»i£#&KT2 5 0 OflffofiLfco £*i**ifcrc* 

^t?pp§, ±®t?mfrbmLZftLtzo *<om^ ±»*r»fc. -20. 5 

[0 0 2 2 ] 

o «H#^*5ffiTli, r±fBHJfefi 1 &4'ti\ £<fc#fc«i:fc#ofcJ twit 
[0 0 2 3] 



tBIE#2 005-3013142 



mm a 

■C*-6^V-^MCXS:lli%il^UtO) **IMftfft£fcT5 0 0 Offl 

ftv^fc^fl^Lfco *n#©ifiaB-c»±, r±fBtsjfcfr;&*ti\ i: 

T\ Hife1fMfiB^it^J:^«^^ai:^^o^J ft, ± 

|B<0B&»t±a3b*«\ #2. 5 &ofc„ 
[0 0 2 4] 

[HI] 

miE#2 005-3013142 



1 [0 2] 
I [H3] 

[H4] 

[ID 5] 

^^Olf ^Ji 9 ft £ v 4 t n n y t ± £ ^ □ ;K7) 

[0 6] 

^f&Wljf^l 1 \,z&\f 2>*^\£ ? V -^MUZ^t 4 ?n^;K£>- 
[El 7] 

[H8] 

[flF-toffcE] 

2 « 
3 

4 <^tL^ 

5 7O03>rtai 

6 **fc?7'J-SB 

7 XiSt&|flftlt£ " 



tBIE# 2005-3013142 




jK; mm 2005-3013142 

iii;?' 



mm] 

[S^Hl H 1 



tb!E# 2005-3013142 



mi 2 0 0 2 - 0 8 7 1 8 7 
20200330155 

Eftt 8 6 5 6 

¥$14^ 6^260 



501206493 

M»^H5Tti4 I MlK^JlBT4 3 6#*fe 



tbiE#2 005-3013142 



^-v: l/E 



#12002-087187 
m I A 1 1 if i 

flfclBU*-^ [501206493] 

1 . B 2001^ 5/3 7B 

ft FJT £M£«*£E«Pir4-3 6« 

2 . ^H^^ B 2 0 0 2 ¥ 4^2 5H 

ft 3t *M*« + *EMBT 4 3 6 #ife 

3 . B 2004^ 8 J! 2 4 B 

[^mus] ftj»m 

ft m 3SC»»]SC«l|jTJCE*tt/h»Hr6 0 8#*9 



LU ^ -S. U_i =X tefc n a n c .._ O A 1 Q 1 /I O 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
Q'black borders 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

OflJNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



